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WATERTOWN ARSEVAL LABORATORY

A5 Memorandum Report No, W
Third Partial Report on Problem B-8,2
24 April 1944

Resistange of o Light Geure Mn-Mo Tyme
Steel Perforation bv Stand C 1 2 i

and by Frogzment-Simlating Cal, ,22 Projectile, 0-2

1, In accordance with a request from the Office, Chief of Ordnancel,
progran of develorment of innroved body armor comvonents is in progress |
at this arsenal.\ In conjunction with this program tests have recently
been conducted on)camdles of a !in~Mo type steel manufactured by Jones and
Laughlin Steel Cofnroration and hrat treated by Breese Corrorations, Inc.

2, These gamples of mannaneso-molybdonunwzgpe steel showed greater
resistance to bath,tyres of ?rojectib;l in the( ul-quenohét')condition than
) as tem ered ac 60037.. 700‘5. or 800°?, In comparison vith Hadfield manganese
Qiﬁ) steel of the quality currentlr rocurable undar Speoification AX8.1170, the
ballistic limit of the best samvles of this steel (as-quenched) 1s about
equiyalent under imnnet of ~irndrrd cal, 145 ball ammmnition, only im the
.0 ~auze, tut is anireciadly inferior under imnaot of the more significant
cal/ .22 fragment-simulating ‘rojectile G-2 in all ~auges.

[ SN Y

3.  Samplos of this steel, as quenched, and as tempered for 1 hour at
600°7,, at T00°F, and at 800°F vere received in nominal gaugzes ,030", .0LO"
and 050", From the 24" x 35" samnles received, sections 12" x 12° were
cut and tested, clamved rigidl: to a wooden ballistio frame, with standard
cel. .45 ball nmminition and with projectile G-2 (eal. .22, 17 grains)
develoved at this arsenal,2 The results of these tests appear in Table I.

L, The bdallistic limits of the ,030" samples under impact of standard
cal, .U5 ball ammunition were ac low that complete tests were not run, since
resultant velocities cannot ba rell contrclled in this ranse. Under impaot of
rojeotile G-2, the "as quenchcd” s ecimen had an a rreolably higher bdallilstio
1tnit (830 feet-per-second) than any of the other three s;eoimens (775, 185

. and 750 feot-per-second).

1. 0,0, k22.3/71(c) - Wen 470.5/74L3(c) dated 28‘Soptomber 1943,
2, WAL Rermnrandum Revort No. 762/253(e).
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of the cal. .45 projectile (699 feet-per-second) was consideradbly greater

than those of the other specimens (494, less-than-l09 and U59 feet-per-second)
but 4e much inferior to that of Hndfleld marnganese steel currently procurable
undsr Stecification AXS-1170 (900 feet-per-second), Under imvact of the
fragment-simulating cal. .?? 'rojoctile G-2, however, although the balllstic
1imit of the "as quenched" s1ecimen (137? fest-per-second) is still much
higher than that of the other s ecimens (1105, 2050 and 1055 feet-per-second),
it is considerably inferior to t'at of average quality Hadfield manganese
steel (1600 feet-per-second).

) The ballistic limit of the ,040" "as quenched" sample under impact ‘

6. In the .050" pauge ranie, sample GT-3, tempersd for 1 hour at T0OF,,
exhibited resistance chrracteristics equivalent to the "as quenched" samples
under both tyres of srojectile impact. The resistance of both eamples to
perforation by staniard cal, .15 ball ammunition compyared very favorably with
average Hadfleld manganese steel. Under impact of projectile 0-2, all four
samples had bdallistic limits in excess of that of avsrage Hadfield manganese
steel. In the interests of accurate interpretation of these results, however, 1
1t should be ointed out that the considered limits of the Hadfield type
steel are averages of run-of-the-mill stock and that higher limits have been
attained in develo ment tests conducted here.

7. The tendercy for the ballistic perfurmance of the heavisr-gauge

(.050*) Mn-Mo type stesl to an'roach and surpass that ef the Hadfield type
1s consistent with the view-cint that gs the pauge increases (and the limit
valocity likewise increnses) the absolute deformabllity, prior to failure,
of the Hadfield stesl, from which much of its suvseriority to other steels

* emanates, will decresse, and sinmultaneously, the ballistic advantage attendant
dsformadility will cecrease (bocarune of the shorter time eonsumed -in perfora-
tion), Thus, the influencs nf tensile strength may be exvected to become
mora imvortant and that of dnctility to become less imdortant as the gauge
incrm'.o

8, The navkel sureriority of the "as quenched” samples in the lighter
gaugee seams hardly attribut~dle entirely to the mere difference in hardness
of the sanrles. It 1is susdacted that tte other samples have suffared an
embrittlenent somencw attridutpb’e to the tenierinz averation,

g, 03 the dasie of these tasts, develo™ment of this n-No tyve stesl |
in the 050" ~nuge rar:e is to Ls encourazed and furtheor exserimentation f
toward tempering this eteel without embrittling it 1s indicated,
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